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EXECUTIVE SUMMARY  

On June 20, September 13, September 21, and October 8, 2022, the Houston Bayland 
Park monitoring site measured maximum daily average eight -hour  (MDA8) ozone 
concentrations of 82, 89, 92, and 87 parts per billion (ppb) , respectively. The  Houston  
Harvard Street monitoring site measured MDA8  ozone concentrations  of 97  and 88 
ppb  on June 20 and September 21, 2022 , respectively. These maximum daily averages 
cause the Houston -Galveston -Brazoria (HGB) area to violate the 2008 eight -hour ozone 
National Ambient Air Quality Standard (NAAQS). This de monstration provides support 
for the influence of emissions from exceptional or natural events (wildfires) that 
adversely influenced ozone measurements at the sites.  

Based on an initial analysis, the Texas Commission on Environmental Quality (TCEQ) 
entere d a preliminary flag and notified the United States Environmental Protection 
Agency (EPA) of its intent to submit an exceptional event demonstration for the dates 
above as required by the Exceptional Events Rule  
(exceptional _events_rule_revisions_2060 -as02_final.pdf (epa.gov) . The TCEQ submits 
this exceptional event demonstration in support of the determination that the HGB 
area air quality was influenced by exceptional events on June 20, Se ptember 13, 
September 21, and October 8, 2022. These events caused exceedances of the 2008 
eight -hour ozone NAAQS. The TCEQ requests that the EPA concur with this technical 
demonstration and enter an exceptional event flag for the appropriate Air Quality 
System data records for the Houston Bayland Park  Continuous Air Monitoring S tation  
(CAMS) 53 ozone measurements on June 20, September 13, September 21, and October 
8, 2022 , and  Houston Harvard Street  CAMS 417 ozone measurements on June 20  and 
September 21 , 2022 .  

The TCEQõs determination is supported  through the accumulated weight of evidence 
documented in this package. Specifically, this demonstration shows:  

¶ analyses of National Oceanic and Atmospheric Administration  Hazard Mapping 
System fire and smoke product showing evidence of smoke plume s over the HGB 
area on June 20, September 13, September 21, and October 8, 2022;  

¶ analyses of High -Resolution Rapid Refresh Near -Surface Smoke Modeling showing 
evidence of smoke near the surface  from wildfires in  Louisiana, Alabama, Texas, 
and Mississippi over the HGB area on June 20, September 13, September 21, and 
October 8, 2022;  

¶ trajectory analys es and satellite imagery evidence of emissions transport from 
wildfires in Louisiana, Alabama,  Mississippi , and Texa s to the Bayland Park and 
Harvard Street monitor s; 

¶ analyses of historical ozone measurements showing that wildfire emissions 
affected ozone concentrations over a large portion of the HGB area on June 20, 
September 13, September 21, and October 8, 2022;   

¶ analyses of satellite imagery detailing elevated Atmospheric Optical Depth 
measurements on  June 20, September 13, September 21, and October 8, 2022 ;  

¶ evidence  of volatile organic compound to nitrogen oxides ratio s greater than 25 at 
the surrounding monitorin g site s in the HGB area on June 20, September 13, 
September 21, and October 8, 2022 , support ing  the hypothesis of wildfire 
emissions influencing air quality in the HGB area;   

https://www.epa.gov/sites/default/files/2018-10/documents/exceptional_events_rule_revisions_2060-as02_final.pdf
https://www.epa.gov/sites/default/files/2018-10/documents/exceptional_events_rule_revisions_2060-as02_final.pdf
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¶ analys es of carbon monoxide data showing  unusually high levels on September 13, 
September 21, and October 8 , 2022,  suggesting wildfire  influenc e on  air quality in 
the HGB area;  

¶ analyses of benzene to toluene ratios, with ratios near 1.5 , which is consistent with 
ratios found in the wildfire plu mes on June 20, September 13, September 21, and 
October 8, 2022;  

¶ analyses of hourly fine particulate matter data showing high level across a wide 
regional area on days with recognizable smoke plumes on June 20, September 13, 
September 21, and October 8, 20 22, su pporting the hypothesis that wildfire 
emissions have influenced air quality;  

¶ analyses of speciated fine particulate matter data showing moderate to high levels 
of potassium and organic carbon on September 13, September 21, and October 8, 
2022, suppor ting that the air quality was influenced by biomass burning;  

¶ coinciding values of hourly  ozone and fine particulate matter on the time series 
analys es suggesting that these values were related and caused by wildfires;  

¶ analyses of B lack and Brown Carbon Network data showing evidence of biomass 
burning  on select site s on September 13, September 21, and October 8, 2022;  

¶ matching day analyses showing that , when controlled for the presence of smoke, 
meteorologically similar days would not have experienced the oz one exceedances 
observed on June 20, September 13, September 21, and October 8, 2022; and  

¶ a statistical regression model analysis that shows wildfire contribution to ozone in 
the HGB area on  June 20, September 13, September 21, and October 8, 2022 . 
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CHAPTER 1: INTRODUCTION  

On June 20, September 13, September 21, and October 8, 2022, the Houston Bayland 
Park monitoring site measured maximum daily  average eight -hour (MDA8) ozone  
concentrations of 82, 89, 92, and 87 parts per billion (ppb) , respectively. The Houston 
Harvard Street  monitoring site measured MDA8 ozone concentrations  of 97 and 88 
ppb  on June 20 and September 21, 2022 , respectively. The measured MDA8  ozone 
averages were influenced by emissions from wildfires burning in Texas, Louisiana, 
Alabama,  and Mississippi. Smoke from these fires coalesced into plume s, ozone and 
particulates formed in th e wildfire plume s, and the plumes covered much of the 
central United States  (U.S.), ultimately influencing the air quality in the Houston -
Galveston -Brazoria (HGB) area.  

The federal Clean Air Act (§319) allows the U.S. Environmental Protection Agency (EPA)  
to exclude monitoring data influenced by exceptional events such as wildfires when 
making certain regulatory determinations relating to the National Ambient Air Quality 
Standards (N AAQS). The Texas Commission on Environmental Quality (TCEQ) has 
determined that the ozone concentrations exceeding the NAAQS on June 20, 
September 13, September 21, and October 8, 2022  qualify as exceptional event s under 
40 Code of Federal Regulations §50.14, the revised Exceptional Events Rule  (EER) 
(exceptional_events_rule_revisions_2060 -as02_final.pdf (epa.gov) . This document 
provides technical su pport to demonstrate that the wildfires caused the measured 
exceedances at the Bayland Park and Harvard Street monitors on these  dates. The 
TCEQ requests that the EPA concur with this finding and exclude the MDA8  taken at 
the Bayland Park and Harvard Stree t monitor s on these days from design value 
calculations. Without any exclusions, Bayland Parkõs 2022 fourth highest MDA8  is 84 
ppb and  the monitorõs 2020 through 2022 ozone design value is 78 ppb.  The Harvard 
Street monitor has been active since 2021 with only two years of readings. The 
projected 2023 design value with average fourth highest MDA8  is 78 ppb . The EPAõs 
concurrence that these four days were  influenced by exceptional events would lower 
Bayland Parkõs fourth highest daily ozone  MDA8  to 73 ppb an d its 2020 through 2022 
ozone design value to 75 ppb. A 2020 through 2022 ozone design value of 75 ppb 
brings Bayland Park and the entire HGB nonattainment area into attainment of the 
2008 eight -hour ozone NAAQS.  

The EPA has adopted a weight -of -evidence approach to evaluating exceptional event 
demonstrations (U.S. EPA, 2016a, p. 3). The TCEQ prepared analyses documenting the 
causal relationship between wildfire emissions and the measured high level s of ozone 
at the Bayland Park and Harv ard Street monitors.  

1.1 THE HOUSTON BAYLAND PARK AND HOUSTON HARVARD STREET MONITOR S  

The Bayland Park monitor ( Continuous Air Monitoring S tation  (CAMS) 53) is located in 
Bayland Park , which is situated three miles outside of the southwest end of the Inner 
Loop 610 . The Harvard Street monitor (CAMS 417) is located about 2 block s south of I -
10 on Harvard Street (See  Figure 1-1: Location of Bayland Park and Harvard Street  
Monitor s). The Bayland Park monitor has been active since March 24, 1998  and the 
Harvard Street monitor since January 25, 2021.  

https://www.epa.gov/sites/default/files/2018-10/documents/exceptional_events_rule_revisions_2060-as02_final.pdf
https://www.epa.gov/sites/default/files/2018-10/documents/exceptional_events_rule_revisions_2060-as02_final.pdf
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Siting and instrumentation information for these two monitors are shown in  Table 1-1: 
Background Information for the Bayland Park and Harvard Street  Monitor s. The 
Bayland Park monitor is the design value setting monitor for the HGB area after the 
2022 ozone season.  

 
Figure 1-1: Location of Bayland Park and Harvard Street  Monitor s 

 
Table 1-1: Background Information for the Bayland Park and Harvard Street  
Monitor s 

Monitor Detail   Bayland Park  Harvard Street  

Air Quality System (AQS) Number  482010055 (C AMS53)  482010417 (C AMS417)  

Activation Date  March 24, 1998  January 25, 2021  

Address  
6400 Bissonnet Street, 

Houston, TX 77074  
160 Harvard Street, 

Houston, TX 77007  

Latitude/Longitude  
N 29.6957470º / W  
95.4992224º  

N 29.7728604º / W  
95.3958580º  

Elevation  19.5 Meters  Unknown  

Pollutant Instrumentation  

Ozone, Nitrogen Oxides  
(NOX), Fine Particulate 

Matter ( PM2.5), and Volatile 

Organic Compound (VOC) 

Canister   

Ozone and NO X 

Meteorological Instrumentation  

Winds, Solar Radiation, 

and Outdoor Temperature  

- 
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1.2 COMPARISON  OF HISTORICAL OZONE DATA  

As required by the EER, the TCEQ compared MDA8 ozone  of the influenced days to all 
MDA8 ozone  from January 1, 2018  through December 31, 2022. MDA8 ozone  values 
were estimated in accordance with EPA procedures for determining ozone design 
values.   

Based on dat a for calendar years 2018 -2022, the 99th percentile of MDA8  for Bayland 
Park was determined to be 79.125 ppb.  Based on data for calendar years 20 21-2022, 
the 99 th  percentile of MDA8  for Harvard Street was determined to be 78.630 ppb. 
Figure 1-2: Comparison of Historical MDA8  at  Bayland Park  shows that all four 
influenced days (in red) lie above the 99 th  percentile line . Figure 1-3: Comparison of 
Historical MDA8  at Harvard Street  shows that t wo of the influenced days (in red) lie 
above the 99 th  percentile line.  
 

 
Figure 1-2: Comparison of Historical MDA8  at  Bayland Park  
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Figure 1-3: Comparison of Historical MDA8  at Harvard Street  

 

1.3 NARATIVE  CONCEPTUAL  MODEL 

The HGB metropolitan area covers roughly 10,000 square miles and is home to over 7 
million residents according to the U.S. Census Bureau (2020). Despite population 
increases , the area has steadily improved its ozone air quality. Figure 1-4: HGB and 
Bayland Park Ozone Trends 2000 through 2 022  shows that HGBõs ozone design value 
has dropped from 112 ppb in 2000 to 78 ppb in 2022. This represents an 
approximately 30% decrease over that period . 



 

1-5 

 

Figure 1-4: HGB and Bayland Park Ozone Trends 2000 through 2 022  

1.3.1 Characteristics of  a Typical High Ozone Event  

Meteorological conditions linked to high ozone in the HGB area include high 
temperatures, low relative humidity, and slow rec irculating winds. Surface winds tend 
to be extremely slow on high ozone days , and  typically originate in the direction of the 
Houston Ship Channel before moving across the urban area to downwind  monitors. 
This causes the location of the highest ozone  to ch ange from year to year.  

The highest ozone concentrations occur with the slowest upper -level wind speeds and 
under  conditions that contain a wind flow reversal, which allow s for increased 
accumulation of pollutants in the area. Although these days with the slowest wind 
speeds observe the highest ozone concentrations, the area can also get high ozone 
with continental air masses transported into the area.  

High ozone is not likely when low pressure systems are over the area. Cloudy weather 
and precipitation ass ociated with these systems inhibit the formation of ozone. High 
ozone is also not likely when there are strong pressure gradients , which are associated 
with higher winds. This allows for dispersion of ozone and ozone precursors.  

1.3.2 Characteristics of the  June  20,  202 2 High Ozone Event  

Extremely warm and dry conditions, particularly along the Texas Gulf Coast (see  Figure 
1-5: Drought Conditions on June 21, 202 2), were present before and during the event. 
These conditions are conducive to wildfire development , which  created areas of smoke , 
as seen in National Oceanic and Atmospheric (NOAA) Hazard Mapping System (HMS), 
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that later influenced the HGB area (see Figure 1-6: NOAA H MS Fire and Smoke Product 
on June 20, 2022 ). 

Early on June 20, 2022, a fire start ed between Galveston Bay and Beaumont -Port Arthur 
as seen in  Figure 1-7: HRRR Near -Surface Smoke Modeling on  June 20, 202 2, 06:00 
UTC). Smoke then loft ed into the HGB area in the morning as conditions in the area 
typically become highly conducive to ozone formation (see  Figure 1-8: HRRR Near -
Surface Smoke Modeling on  June 20, 202 2, 16:00 UTC ). This movement is consist ent 
with the flow seen in the 500 millibar ( mb ) weather charts (See Figure 1-9: NOAA 500 
mb Height and Wind Analysis  at 7:00 PM CDT June 20, 202 2). 

Figure 1-10: NOAA  Surface Analysis at 7:00 PM CDT June 20, 2022  shows evidence of 
strong high pressure controlling the atmosphere over Southeast Texas. High pressure 
systems are often associated with wide scale subsidence , which can mix air from aloft 
down to ground level. Isolated con vective clouds over the HGB area are present on the 
NOAA -20 Visible Infrared Imaging Radiometer Suite (VIIRS)  satellite (see  Figure 1-11: 
NOAA -20 VIIRS True Color Satellite Imagery on June 20, 2022 ). These clouds are likely 
due to convective updrafts associated with on shore flow during the afternoon of June 
20, 2022. Downdrafts associated with this convection may have resulted in peak wind 
gusts at the Bayland Park monitor of 20 miles per hour (mph). The pr esence of these 
downdrafts may also have contributed to mixing air from aloft down to ground level.  
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Figure 1-5: Drought Conditions on June  21 , 202 2 
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Figure 1-6: NOAA H MS Fire and Smoke Product on June 20, 2022  
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Figure 1-7: HRRR Near -Surface Smoke Modeling on  June  20 , 202 2, 06:00 UTC  


